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PSYCHOLOGICAL s%UDLES OF BILiNGUAL PERFORMANCES
AND CROSS-LIGUTISTIC DIFFERENCES1
Klaus F. Riegel

Center for Research on lergu-ge and Language Behavior
The University of Michigan

Concepts and theoyztical Issues found to be significant
in psychological studies of bilingual performance and cross-
linguistic differences but which are neitlier ernlicated nor
incorporated i1 studies described in later portions of this
paper are aralyz¢d in the first section. In the second sec-
tion, a cross-liuguistic psychological =nalysis is described
which contributes a prerequisite for the following, more
complex investigations of bilinguwal behavior. 1In the third
section, those investigations are reported which explore
implicit and explicit response tendencies in iatralirgual
and interlingual perfornance. Finally, ia the fourch section,
psychological difficalties in translation, espacially problens
of rearrangements of i{aterlingual transformations, are
investigated.

Congruent with the main purpcse ¢f these investigations, the follow-~
ing report summarizes theorctical explorations and psychological research
on cross-liprguistic differences, bilingualism, and second-language learn-
ing. In part it incorporates car'ier work vy the present author. When-
ever tihis is done, reference to teports previoucly published will be made.

In the first se.tion, we analyze concepts and theoretical issues
found to be :significanc for the topics of investigation but neither
sufficiently explicated nor fully iucorpcrated into the studies to be
described later. Much furtlier work needs to be done in order to achieve
such goals. In the second scction, a cross-linguistic psychological
analysis is described which contributes a prerequisite for the following,
more complex investigations of bi’ingual behavior. In the third secticn,
these inves.igations are veported which explore implicit and explicit
response tendenci~s in intralirgual and Interlingual performance. In
the fourth section, psvchological difficulties in translation, especially
problems of rearrangements or interlingual transformations, are investigated.

Theoretical Considerations of Cross-linguistic
Dif ferences and Bilingualism

Types_of bllinpual conditions. If we look from the outside at
bilingual situations, we analyze--what might be called--bilingual
ecologies. Let us assume that an individual 1s exposed to two languages
with vocabularies of size A and I, respectively. Theoretically, any word
in the vocabulary A could be contextually related to any other word in A.
Thus, the npumber of possible combinations or simple relations in A equals
A X A or A, The same is true for B. However, a bilingual individual
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will also be burdened with interlingual relstions between A and B as

well as between B and A. Theoretically there arc A x B possible -combina-
tions for each of the two directions. Therefore, the bilingual speaker
might be expused to foyv times as magy relatioas than the morolingual
speaker, i.e., (A + B)7 instead of 47. since his vocabulsry might be
only twice as large as for i ronelinanal, i.e., A + B instead of A, a
comparison of the relative grouths of his vecabulary with his repertoire
of relations allows us to draw specific infercences about the language
acquisition process.

Disregarding the fact that oxly a few of all possible combinations
between elemencs are realized within or between any of the two languages,
the answer to the question of woether a vilingual child wildy, indeed,
acquire four times as many relations #sa nenolingual c¢hild depends upon
the envivommental, linguistic coaditions in which he finds himself. Sub-
sequently, and shown in Fipure 1, dirfferent types of bilingusliem can be
distinguished, On one extrene we find, {nr i.stance, an orphan who has
been raised within one linguistic coumunity and, after losirg his
family has been raised wirlhin a new linguistic settirg in which h.s first
lunguage is net kiown. The child will retain his native lunguage for a
cervaln period of time but, berause of disvse, is likely to lose it over
the years. A bilingual individuul of this type will be exposed to and
will become pavtially familiar with the {atraliecpual sets of relations
in both A and B but with practicallv none of the interlingual relations
connecting rhe two langiaces, Tufs type of lannsuage behavior might be
called Indepenceut bisingnallisn,

Invert igure L cihout hore

At the othar cxtreme, we {int children who ire exposed to a lirguistic
envircnment in vhich twe lanpunges ave alwost randonmly mixeq “enditions
li%e these arc approximated in the elang of Spanish-Amervicar jhettos in
New York and lLos Augeles or aneny the lower cla-s Jopanesce-irericans or
Chinese-ancvricars ia Haweii. The erer.ing tyre of language behavior might
be called confourded bilingnalisa. Yarly psichological research has con-
sistently pointed to i iaverjcy perfernance lovels of such children in
both languages and. subscquently, has contributed to the rather negative
attitude toeward bilingualisn anong nany educators and behivioral scientists,
not to mention the public ot Jarge. Aside from the fact that most of
these children are socially and cultvrally deprived o beypin witiy, the
following iuvspection of cur Japraen iakesd theirv weficiencies in comparison
to thelr soe-mates in monotogue settings plausibic,

If we asseure that 4 child, dur 1 o ives period of time, can acquire
a specific amouvint [ prvehaldinguistic infermition or knowledge, represented,
for instance, Lwv a =uall subsection of our diagram of Figure 1, the
unfavorable condi’iens of the ghetto child Lecome learly apparent.,
Keeping all othter fa tors censtant, c.v., iuteljigence, motivation,
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stimnlation of the environment, etc.,, he distributes his efferts over
all four quadrants of the diagran and, thus, receives oanly 1/4 of the
relational information a monolingual child wculd be able to receive in
his language and only 1/? of the information which a child raised under
independent bilingual conditicns could receive in his two languages.
Thus, the environmental contingencies of the confounded bflingual con-
ditions are clearly disadvantagecus to the child. No wonder that his
performance is lower and that he may never catch up with his more for-
tunate age-mates.

Since there will always be somc positive transfer from the first to
the second language, a completely separated exposure to two languages,
as under the independent bilingual contingencies, is not ideal either,
Therefore, educators have alvays attempted to find a compromise between
these two extreme conditions, generaliy by reducing the set of interlingual
relations to a minimum, Z.e.,, tc the two sets of equivalence relations,
A+ Band B~ A, The condition in which some but not all interlinguai
relations are invoked wil' be 2alled coordinated bilingual condition (see
Figure 1B), even though liis term has been used in a different sense by
Ervin and Osgocd (1965).

Under coordinated bilingual conditions the teacher builds upon the
well developed first language system by introducing a small set of inter-
lingual relations, nauely cquivalence relationg, such as TABLE -+ TISCH.
Thus, much of the knowledge in the fivst language wmight be transferred
to the second language, especially, if both belong to the same language
family. Of course interference ig alsc likely. At other occasions,
special audio-visual techniques introduce extra’ingual relations in
order to aid the acquisition of equivalence relations and of the second
language in genevral. Since also first language learning is initiated
and supported by extralingual relations (such as by overt labelling of
objects and by demands and commands for actions} second language acquisi-
tion might utilize a dual connectivity ¢s indicated in Figure 2,

In extending our argument, eventually we need to explore whether
instructions under coordinated bilirgual conditions ought to be narrowly
restricted to equivalence relations. Of course, and as shown already,
precise, one~-to-one equivalence relations oc trenslations hardly ever
exist for anv two languages. Perhaps for this reason alore, second-
language teachers ought to consider much more forcefully a wide variety
of semantic and conceptual relatious between two languages. In some of
the studies to be descrived, for instance, we taught second language
learners not snly narrow equivalence relations, such as TABLE -» TISCH,
but also class names to the stimulus (MOBEL), coordinates (STUHL, SCHRANK),
parts (BEIN), etc., The facilitating effects of such conceptual equivalence
training was striking and enabled the student to proceed much more freely
and reasonably within the second-languag: system.
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Statistical growth medels: As shown in investigations of Titerary
texts (Herdan, 1960} and of first larguage acquisition (Ricgel, 1966), the
total amount of linguistic input (or output) is logorithmically related to
the amount of linguistic information, i.e., to tie number of different
relations. The Jonger the text, the more redundant it will become. The
uncertainty is high orly at thc beginming.

If we apply the growth medels thus derived to the study of bilingual
development we have to toke account of the following special parameters
(aside from those concerning the overall size of the repertoire and the
rate of exposure): Proportional prevalence of the first vs, the sccond
language (p + q = 1.0), time of shift into the bilingual environment (t ),
and type of environmental conditions (independent ve. confounded, or ang
intermediary condition).

In one of our previous pupers {(Riegel, 1968b) wvariocus growth curves
Lave been determined and estinztes of the environmental utility have been
derived., Utility cocfficients ave defined Ly integral ratios, the nominator
of which represents the bilingual growth curve for different values of the
parameters mentioned anc the denominator, the nonolinguel szrowth curve. By
means of these ccefficients guestions be answered on the eptinum tire
for initiating second languape training, the time at which thie sccond lan-
guage will become .ominant, the effi-acy of the two bilingual conditions,
the burden placed upon Ss under conlounded conditions, the decline with
age in the pos ‘bility of musiering 4 second language, cte,

Admittedly, th so cuploratiens simplify and idealize the practical
bilingual si:vations, Yor more reasistic approximations at least the
following factors need also boe considered in cddition to the three para-
meters mentioned: (a) tie digree of siwilerity berween the two languages
which will both cause transfer and interference, perhops differentially
in regard to phonctic, sewantic, or synta:tic aspects and in cepard to the
age of Ss. (b)) The varjation in the tvpe of ITi{nguistiec eavivor, oits from
day to day or over longer and stabie periods of the Tife span, such as
between baby talk. plavyround tali, scicol laneoave, proefessioral language,
etc, (With de Sauvcars [14991], soch vavigtion: within one Jaaguave might
be called "paroles' in distinction frem tie lanpuage in general, "la langue”).
(e) Psychological ratber than pivsical, cnvironmental centingeuncies which
will allow to nuke ¢ifferential predictiors conrerning the perception,
storage retrieval -ng productior of language.  d) Ehe Ligh redendancies of
the relational uvsters {{.e., the fact tha only a few of atl possible rela-
tions might ocrur sad need Lo e rec i zed by the Teamert hich reduce the
total amovat of iafermaticd necessary to gohieve efflvient comnrunication

in eithoer 2ve o Hewl lanpuapes.

Lev:ls of bilingual developrent: The tuve types of bilinpual condltiens
can be regarded as cxtremes of a devel prental sequence of {ive levels w'th
the independent cendition at the bepinming and the confounded condition at
the endpoint. Scen in this way, the chitd In a ceurtouaded bilingual environ-

ment, such as In a shecto, Is everburdened with an advanced type of input
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incongruent with iils Intellectual maturity and characterized by the
failure to maximize the independence of the first and second l-nguages
within the whole relatioaal system. Without exception, the separate
utilization of these two subsystems remains the primary goal of lan-
guage training even tliough the iuterconnections might be importan* feor
a fuller, contrastive comprehension of bcth languages.

Level I cheracterizes the wery early steps in the acquisition of
the firsv language by which parts of the vocabulary A are acquired on
the “asis of extralingual relations. Thus, the interceanecticns are of
a special type, namely between words and the objects, events, or qualities
which they denote. The number of those extralingual relations, placed
into the cells of the main diagon~l «f the A x A matrix, is equal to or
less than A. At Level 1, no secoitd launguage is acquired, thvs B = 0,

At Level II, various interconuect:ons in A will be leirned.
Theoretically, each item could he conuected with all other items and
(as at Level T} with the object, event or quaslity which it denotes.
Thus, the maximum number of relations will be A%, At this level, too,
B =0,

At Level III, parts of a vocabular- B are acquired on the basis of
equivalence relations. Fquivalence relaticns appear on the main diagonals
of the two interliugual guadrants of Figure 1 and connect items in B to
their translations in & and vice versa. Thus, the total vocabulary
equals A + B, but it is likely that B » A, The total number of possible
relations equals A2 + 2B, whereby the second term refers to the equivalence
relations A - B and B » A, The number of equivalence relations going in
either direction may be unequal, if the two languages differ in the size
of their repertoires. Level 111 resembles Level I and is of great
importance for the initiation of second-language leaming, i.e., for
acquiring information such as "In German, table is called tisch.,'" This
type of learning will be quickly supplemcnted by more complex forms of
language behavior. Under independent bilingual conditions and as a function
of the teaching technique applied, Level III may be substituted (or
supplemented) by a modified ferw of Level I relating the vocabulary itens
of the second language to the objects, events, or qualities which they
denote rather than to their translated labels. 1In this case, the set of
relations equals A2 + B rather than A2 + 2B.

At Level 1V, {items in B are also interconnected. The relations with
A remain of the equivalent type. Thus, the total vocabulary equals A + B,
whereby B may approach A, and the total number of relations consist of
those in A, those in B and the equivalence reiations A > B, and B + A,
that is, Aé + B2 + 2B. The extralingual relations might be placed along
the main diagonal of the :recond language matrix, represented by the term
B2, If they do not appcar, the above expression should be reduced by B.
In any case, Ss may derive the extralingual relations in B without further
instructions on the bas. s of the extralingual rclations in A and the
equivalence relations A ~ B and B » A.

ERIC
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At Level V, 211 items are interconnected, The vocabulary, remains
A + B. The numher of r=2lations cquals A2 + Bl 4 2AB = (A + B)®, The
proficiency of most bilinguals will rewrain at Level 1V, but under ox-
ceptional circumstances Level V may bo attained, Moceover, t 7= con-
ceivable that A = B or & # I, both fur the lanpuages to be learned as
well as for thouse portions a'readv jvarned.

The above levels must be repuarded as transitional periods in o con-
tinuous process of change. They overlap greatly. Thus, whilz an indiv-
idual ccntinues to reaiize extralingual relations, he may already
explore intralingual relations belwecen the items of his first vocabulary.
Also, while sti}! acquiring cquivalence relations, he will be expcsed to
intralingual relaticons within his second language or Lo interlingual
relations between the two languapes. Taking all these voriations into
account, mest psycholinguiste will, nevertheless, agree that Level 11
follows I ond Level IV follows 111, However, 171 may be substituted by
a special condition, vhenover the second language is introduced by
extralingual vather than equivalence relatious. Level V either follows
II or IV or co-occurs with them, vhenever both langnuages are simultaneously
introduced under contuunded conditions, Thus, the {ive levels--much
like current " " theor ies ol developsent--meet the requirement of
partially orljered scaoles.

stape

L proficiency: The discussion of biliugual types

Degrees of hilingu o
and levels ¢ be oxtended to - count for sirjacions in bLilingual per-
formance. 1i we ricw the natrices of Figure 7 as representing all
¥ 5

possible jinter-it hee, relatioas, e realize that in
concrete teutiog tuatiens ana dependivy upon Ss' selond -languaye
proficiency, varicus intcrvening atoons jeht occur. Denoting equivalence
relations Lv double arrew- 0 2), atl orhor celations by single arrows

, 3 L
(#), left and right-iand terrs of relarions (stimulil and resporses) by
capital letters (S,K), and falerveuing terms by lonor cas. fotters (s,r),
the f~lloving Infirences can be drawn,

vryovonth oo st iony

For intvaiinguul perforcances iv tie first Tanege (represonted by
the left upper caquave of Figure 7)Y, the osecaveence of intervening steps

is unlikely except for reaseons velated to a weneral theovy of nediational
processes, thus,

For intrativgual pericrmamces in the sccond Janpuzee {representoed by
Y i &

the right lewer square of Ficure /) at teast the following paradigns need

to Lo considerel:

(@) Subjert: operate exelusivelv witiin (he second language svstem:

5, R

B Y

(b) Subjects Zernifeivly trae: Late the stivelas, then assceciate into
the sccrnd Sanguage:

ERIC
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(¢) Subjects implicitly asscciate into the {irst language, then
translate their implicit respouses:

Sp Ty IRy

(d) Subjects implicitly trarslate the stimulue, implicitly associate
in their first language, then translate tleir implicit response:

Sp B s, v, TRy

Three paradigms are cenceivable for each of the two {nterlingual
conditions represented Liv the lower left and upper right squares of
Figure 7:

AT g B A
SA > sy R hB and S)j b=t 3 ry ™ RA
I N 5
A Ry Sp* saTRy

It seems reasonable to proposc that the great~r a perscn's second-
language proficiency, i.e., the more he "thinks in the second larguage',
the smaller the number of intervening steps. Subjects' overail reaction
time, for instance, will increase with < .: number of ‘ntervening steps and
thus, when applied as experimental treatments, e.g., in word association
studies, the four iutralingual and interlingual conditions can serve to
estimate the lengchs of the various fractions of reaction time that enter
into Ss' overall performance either in an additive or ia any other manner
and, in gereral, can serve to measure Ss' proficieacy. It is questionatle
whether an increase in response variability can also be expected. Response
variahility does not only increase with the number of in'ervening steps
but is also deperdent upon tle size of the secona-language vocabulary.
Since the size of the veocabulary incrcases as the nuinber of intervening
steps decreases, i.e., with language proficiency, it may counteract any
potential decrease in response variability. The significance of all tliese
factors and their interactions as well os their dependence on the age of
Ss, on types and levels of bilingualiem, etc., need to be tested by
empirical mearns.

Equivalence relations: Cur discussion of bilingual conditions, d2-
velopment and performances has been considerable simplied by assuming that
equivalent terms are related in a onc-to-one manner to cach cother. As
Catford (1965) convincingly stiows, this is hardly ever the case. When
comparing a trauslated text with its original, even such seemingly
unambiguous terms as definite articles are not in a cousistent manner
translated Into the other language. The French arcicles, le, la, 1', and
les, for instance, are on the average only 64.6%Z at the time translated
ty the. 1In mary instances, they are omitted altogether (14.2%), trans~
lated by the indefinite article (2.4%), or substituted by words other
than articles.
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Since translation is a two-way nrocess and siuce a retro-trenslation
seldomly reproduces the oripinal statement from which th: first translation
originated these ambiguitice are sericus indecd, As atready discussed 1in
our secticn on interlingual communication systems, Lhe ar® i ity
equ’valence relatious varies graatiz vetween form clas.es, [t 13 low for
commont nouns and verbs that denote peveoivable actions; it is high for
abstract terws «nd cortaln function words, especially preositions,

ol the

Generally, no:t items generate an array of divevpent couivalence
terms, as much as an array of itens may convarge upen o comnn equivalence
term. Subsequently, ecch cell ¢n the main digronals of > interlingual
matrices whlich has heen rescrved for a =ingle cquivatence relation, needs
to be substituted by a =submiotrvix of cquivalences.  The recitzation of
these conmnplexitics sugpests two issues,  First, eoaivaionoe rvelations
are many~to-nany relations.  This probles ndght scen dinty
be appropriately hondied cith t.e methedoloey intredueed D0 cur second
chapter and discussed in the vemainder of the book. lnd Jd this issue
is not any more complex c¢han those of <xiralingual rolaticos where, like-
wise, most single Tabele rofey to o ronge of objects, cvvdts, ov qualities,
Secord, since uniqu. cquivalencs oo laticns ore the exeept;on revher than
the rule. trans?aticns choald oot be resiricted to the wopd level, Lot
have to intrude laorger scructurel covyonents,  This CUHC]?:IOH int.roduces

the concept of the rank of trousiation, i
I

1
v

“uiny but can

The rank refors Lo tie sbisetural level at which o srauslation occurs.
Including transcriplionsg at Lhe Lower end, socih as into [ if{ferent graphical
styles or hetuesn phene s oo aod greopbemie vedos, the rane, of the rank
extends Into sentenca trapstatioas.,  fhoe ferther we nove opward o rank,
the less verbating tae "Freer”
the type of clenents fnvoelved, transiation, wicl fve te fluctuate in rank,
somctimes prodecit g one-to-one egquivalonce of wanigueds torms, somet iaes
using parts or

the wrooelation becores. - Pereadent upon

Sle sentences as usite of eguivaience.
1

Te gt
Mtactic orpani-satica o the rentence

The more o transialion tends toard the [atter coaiicaen, the
becomes entanpled iu tihe semoatic
and the (.ove U ncede o orody oon Iateciispaal transTorritiens. This is
especially true wicn trans ating frew a non-iarieored fAlv an inflected
language. The littor usiasx inf ection as oan adtitional clue for the iden-
tification of sentence parts can apnly a more flexible cvord order thnn o
language with a b o docroo o daftootion. Stated diftorently, i sonteace
parts arc sufticirntly wor’ ol by dinficotions, inftootec languiges van use
sentencees. Thas e

word order as o aeons for penecating Hiterenl types o
Gerran, slated abs, quection:, 1ad avpenient ¢lagses oot ave using a

N
difforeny oblinat »o ovder for the subje U, prodicate . and object of the

sentences, where. o in Paglish, the <o i ocdor teeins Clwaye Uhe sanmce,
Sut:sequently, tie netage learver Las o asquire spec fic intorlingual
transtormation 1ulee Ip oriir to trauslate or transfer information, a
requirement <hivh places @ heave burden upon hits ob i1,

—
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Cross-Linguistic Differences in Agsociative Behavior

In our avalyses of cross-linguistic differences and bilingualism we
had to determine, first, whether the principal method of our explorations,
the restricted association tasks, could be adopted for the use in languages
otier than English and would be applicable without serious difficuities to
atudents of foreign langurages. For this purpose exploratory studies were
conducted with native speakers of Erglish, German, French, Spanish, Chinese,
and Japanese. In a sec “d series of studies, more detailed inquiries were
made into the semantic-cognitive categories and general relations of
English, Gernan, Spanish and Italian. At the same time, differences ia
performance across three age levels were analyzed aund methodelogies for
cross-linguistic, cross-sectional comparisons were esxplored,

Cross-linguistic differences in associative behavior between six
languages: By using associative or similar techniques, performance might
differ in the overall number of different respoases produced by groups
of Ss equal in size aud elicited by sets of equivalent stimuli eyual in
number. Observed differences between groups could reflect variations in
the size of the vocabularies either between languages or between groups
of Ss or both. The former .s of iaterest in the present section; the
latter will be discussed in the next section-amd indicates variations in
Ss' proficiencies. According to our diagram in Figure 1, variations in
the size of the vocabularies would be represented bty differences in the
number of rows and columns of the corresponding relational matrix, i.e.,
by differences in the sverall size of the matrices. Relational matrices
of a given size may vary, furthermore, in the number of cell entries, i.e.,
in terms of how completely the natrices are filled. Again, there might
be cifferences betveen the languages as well as between the language users,
i.e., between proficiency levels,

The overall size of the vocabularies can be assessed by determining
the number of different responses (Types) to rile or several stimuli. When
expressed as a ratio of the total number of resporses (Tokens) this index
is known as the Type-Token Ratio (ITR) and measures the repetition of
responses to particular stimvli given by different is (subject overlap).

A second measure deteriines the overlap of responses given by either single
or several §s to particular stimuli but under different task instructions
(task overlap). At one extreme, all S§s might produce precisely the same
responses to a particular stimulus under different task instructions. In
this case, the classes of responses show the lowest degree of differentia-
tion and Ss the highest degree of conceptual diffusion. At the other
extreme, Ss might produce distinctly difterent sets cof responses to the
saine stimulus under different task jastructions. In this case, the
differentiation of response cvlasses and Ss conceptual clarity would be
greatest.,

In the following study we will make only crude estinates of the degree
o{ conceptual clarity and response class differentiation, by enumerating
average degrees of overlap between all the responses ;iven by dilferent
groups of Ss to sets of equivalent stimuli under a ficed number of task
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insiructions (for a more complete description see Riegel, 1968). In the
next: study, we will make finer differentiations in terms of the size and
number of response classes, the number and types of general relations,
and the dimensions of the semantic-cognitiv: space composed of such
classes and general relations.

Twenty~-four Ss ecach (12 males and 12 fomales with an age
range from 18 to 34 years) were recruiied within the following
linguistic groups: English (American), German, French, Spanish,
Japanese, and Chinese. Thus, 48 Ss each represented Germanic,
Romance or Far Eastern languages respe:tively. All Ss lived in
tlie United States but were native spea<ers of the above languages.
Most of them (78%) were foreign graduate students in different
departments at the University of Michigan, at Michigan State
University or they were wives of graduate students. The others
were undergraduate students. secretaries, research workers or
junior staff members. The Americans vere first- or second-year
g7 2 luate students in psychology or in joint programs of psychology
afiu other disciplines. Three of the German Ss came from Austria
and one from Switzerland. The French group included five Belgians,
two Algerians, and one § each from Morocco and Tunisia. TFive of
the Spanish speaking Ss came from South America; ten were from
Venezuela, five from Argentina, three from Costa Rica and two each
from Cuba, Mexico and Spain. All Japanese Ss were born in Japan.
The Chinese came either from Taiwan or Hong Kong, but many of
them were born on the Chinese mainlani,

The paper and pencil tests were administered individually
with self-explanatory instiuctiens in the six languages and
without time limits, The trznslations were prepared with the
ald of various staff members in different language departments
at the University of Michigan. Each :est consisted of seven
pages with 35 common noun stimuli selocted from the Kent-Resanoff
word association test (1910). 7Two di:ferent orders of the
stinuli were used in equal numbers for each language. Seven
types of restricted asscciation tasks (C.ordinates, Similarities,
Contrasts, Superordinates, Parts, Functions, and Qualities) were
randomly assigred co suvven pages of thte test booklets. Further-

» more, two test forms were used fer all but English and Japanese.
Each form was administered to 12 randoaly selected Ss of the
four remaining groups. The two forms iiffered in that they
included cne of two alternate translations of five Fnglish stimuli.

(1) The numbcr of éifferent responses ls dependent upon the kind of
reletions tapped in the tasks. In some cas>»s many appropriate responses,
such as words denoting qualities, ray be aviilable In a language. The
sane regult cen be produced, however, when :he number of appropriate
resjonges, such as for contrasts, is small. TIn this cuse s may feel
compelled to use lers appropriate responses, & hehuvior which would
yield many different responses, coupled with large numbers of blanks.

Inacrt Fipure 3 about iere
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As shcwn in Figure 3 the average Type-Token Ratios for the Germanic
languages are lowest (overall average: English = ,41; German = .41) and
those for the Romance languages are of intermediate magnitude (French =
.50; Spanish = .52). The Type-Token Ratios for the two Far Easterr languages
deviate from one another but, on the averagz, are higher than for the
Sermanic languages (Japanese = .46; Chinese = .60), Figure 3 also in-
dicates the interactions between the seven tasks and the language families.
The fluctuations in Type-Token Ratios between the tasks are roughly
parallel between the Germanic and the Romance languages with Coordinates,
Similars and Superordinates being tarthest apart from one another. For
the infralogical tasks of Parts, Functions and Qualities, the Type-Token
Ratios of the Far Eastern languages are parallel to those of both the
Romance and the Germanic languages, though consistently higher. With
the exception of the Contrasts, the trend for the logical tasks parallels
that of the Germanic languages, though is again higher. Thus, th task
of finding opposites to common nouns, which proved especially difficult
in the Germanic languages (hichest number of blanks), seems to be
relatively less ambiguous in the Far Eastern langueges. DMoreover, on
Coordinates, Contrasts and Superordinates, the variability of the Far
Eastern languages is lnwer than cf the Romance languages. This result is
further elaborated in the following analysis of task overlap.

(2) ‘he overlaps between tasks was determined by counting for each S
the number of identical responses given to the same stimulus under the
seven instiructions. However, instead of analyzing the seven-by-seven
matrices thus obtained, we disregczrd the single overlaps between any two
tasks and restrict our discussion to the sum of overlaps of any one task
Wwith the remaining six.

"he average sums of overlaps are lowest for French (.69) and English
(.91), and highest for Chinese (1.71) and Spanish (1.73). German (1.12)
and Japanese (1.30) attain intermediate values. Since still higher sums
have been observed for American undergraduates for the same set of tasks
and stimuli (Riegel, Riegel, Smith & Quarterman, 1968), the variation
between the six groups may be determined by differences in education as
nuch as it is determined by differcences between the languages. While
this argument can be rejected only if the groups were perfectly matched
in educational status{an objective which may be hard if not Imrossible
to attain in cross-cultural studies), 1t vecomes less valid if covaria-
tions rather than absolute amounts of overlaps and if 2anguage families
rather than individual languages are compared.

As shown in Figure 4, Romance and Germanic languages have about
equally high overlaps for Coordinates, Similar:s and Contrasts. Far
Eastern languages, however, attain ctill higher values and thus reveal
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special conceptual difficulties in differentiating between these three
tasks. In particular, an inspection of the complete cverlap matrices
shows unusually high correlations between Similars and Contrasts for
Chinese and between Coordinates and Contrasts for Japanese. Cn the
remaining four tasks of Superoviinates, Parts, Functions ard Qualities
the overlaps of the Romance languages match those of the Fas Eastern
languages, whereas the scores for the Germanic languages are much lower.

(3) The main purpose of the present study was to test the applica-
bility of tasks of association in different languages. Since moot Ss
were recruited on the campus of a university they may constitute groups
comparable with one another on such variables as intelligence or educa-
tional status, but it is unceitain whether they represent equivalent
samples of the populations in their native countries. The foreign
groups are likely to be composed of Ss about as highly if no% more
highly selected than the group of Americ=a graduates. Since the measures
applied have been found to vary with age and education (Riegel, Riegel,
Smith & Quarterman, 1v68) the present findings cannot be generalized
readily to other sections of the populations.

Like the results of several previous studies of free-word associa-
tions (Levi, 1949; Lambert, 1956; Lambert & Moore, 1960; Rosenzweig,
1957, 1964; Kolers, 1963), the average response variabtility was lowest
for American Ss. ¥n contrast to the findings of Ruusell and Meseck (1959),
however, the response variability in Gerran was almest as low as in English,
Low response variability is indicative of ease in test taking as well as
of a high communality in school standards and a nigh degree of intra-
cultural communication (Jenkins & Russell, 1960).

The agreement betwzen the results on restricted associations and the
previous ones on free associations was by no means a foregone conclusion.
Mednick (1962) considers a {lat distribution of frec-associative respoases
as a sign of creativity. Free associative response variability also in-
creases with age and ecducation {Riegel & Rieg=l, 1964; lalermo & Jenkins,
1964; Riegel, 1968a), whereas the production of Superordinates, Similars,
Parts, Functions, etc, converpes, increasingly with age, toward a few

appropriate items (Riegel, Riegel, Smith & Quarterman, 1968). The present
results indicate that the negative relationship in response variability
between free and restricted asscciations varies in magnitude from language
to language and with the :ypes of restrictious.

Sirilar results are obtained vhen the restricted associative overlaps
were analyzed for the different languages. Even though the sum of over-
laps of any one task with the r- - ‘ning six correlates with the number
of d{fferent responses, this correlation is far from perfect. For instauce,
¥French, which i{s but fourth in response variability, has the lowvest re-
sponse cverlap, and thus, shows the preatest degree of response class
differentiation and conceptual clarfty. Clifnese and Spanish have the
highest response cverlaps as well as the hilghest response variabllity.

lo



[E

O

Riegel 13

Again, 1t would be premature to attribute these results exclusively
to differinces between the languages. Intelligence and age of S: may be
equally or even more important determinants. The present study tas
sufficiently shown, however, that restricted associations can be
successfully adopted for use in foreign languages and that the results
will indicate marked differences between individuals as well as between
languages. The following study analyzes bilingual differences in a more
specific manner. N

Intralingual and Interlingual Differences in Biliagusl Performance

In the following section we are discussing a series of investigations
on the application of intralingual and interlingual relations. The first
two studies are using American and Spanish students as Ss most of which
are still engaged {in acquiring second language proficiency. Only intra-
lingual performances are tested but explorations are also made into types
of bilingualism and levels of proficiencies. The last two studies are
using American and German bilinguals both under intralingual and inter-
lingual conditions. By obtaining reaction time measures of their verbal
responses, explorations are made into processes intervening between
stimulation and responding.

Intralingual associations of American and Spanish students: According
to our interpretations, language acquisition consists In a gradual accumula-
ton of relational information. Dependent upon the quality of the informa-
tion given and the activity of the learner, words will be identified and
their meanings progressively explicated; at the same time word classes and
general relaticns will be abstracted from the relational information given.

With the few exceptions mentioned in the introductory sections of this
cliapter, second-language acquisition is delayed in comparison to that of
the native language (this is, after all, the reason why we speak of second
rather than alternate language learning). At the beginning, the few rela-
tions within the second language will be connected in multiple ways. 1If
this were not the case (as it might occasionally happen under inefficient
second language training procedures), relations would appear as isolated
bits and, thus would neither allow for the explication of word meanings nor
for the abstraction of word classes through the intersection of these rela-
tions.

At the beginning, the second language learner, thus, has available a
fev relations of a compact and overlapping set. C:iated ewplicitly in
reference to the present study, the following predictions are made: (1)

When asked to react to a set of stimuli, a second language learner's

recpons.: variability will be limited, his repertoire of responses is small.
(2) when asked to respond differently under specific task instructions, he
will repeat himself often by using identir.il answers under different
instructions, thus, indicating a lack of uifferentiation of response classes.
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(3) Generally, there will be differences in the approximation of the target
language of native speakers. These three propositions were test2d in the
following study (for a more complete description see Riegel, Ramsey and
Riegel, 1967).

Forty-eight Ss participated in the experiment, 24 pative
English speakers and 24 native Spanish speakers. The first
group consisted of undergraduates at the University of Michigan
in a moderately advanced (5th semester level) Spanish course.
The native Spanish speakers were, for the most part, graduate
students or wives of graduate students at the University of
Michigan. Partitioned according to dialect areas, ten were
from Venezuela, five from Argentina, thrce from Costa Rica,
and two each from Cuba, Mexico and Spain. All Ss were asked
to rat2 their second language proficiency. By using the follow-
ing four catetegories, poor (1), fair (2), good (3), and
excellent (4), Spanish Ss evaluated their proficiency at 2.5
and American S5s at 2.2.

" All Ss took two tests, one in their native and the other
in their second languages. At least threc weeks elapsed between
the two administrations. Each test consisted of seven pages of
the same 35 noun stimuli used in the preceding studies. The
following seven tasks were randomly assigned:to the pages:
Superordinates, Coordinates, Similars, Contrasts, Functions,
Qualities and Parts. Two test forms were used in Spanish.
Each form was administered to 12 randonly selected Ss. The
two forms differed in that they each included alternate transla-
tions of five English stimuli.

(1) The desigr of the present study has been depicted in Figura 5.
The shaded sections indicate the conditions tested and the degree of
shading the proficiency differences expected. Turning first to the evaluation
of the last hypothesis, 1.e., on differences in the approximation of the
target languages, the most direct measure of the success in learning a
second language can be obtained by enumerating the identical responses
given by tiie first and second language leanmers to a particular task and
stimulus. I such a comparison thrce indices can be derived. The first
is the most precise measure and includes, in the strictest sense, the
number of identical responses given by both groups. This measure is called
minimum group overlap, MGO. The second includes those responses given by
both groups but %azed upon the frequencies of the native speakers. This
measure is called first language group overlap, lst GO. ‘1he third measure
is the same as the second but lists the frequencies of the second language
learners. This measure is called second ianguage group overlap, 2ad GO.

ERIC
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The following sinplified example will clarify the measures: If the
word TABLE is given eight times by the first and five times by the second
language learners as a Coordinate to the stimulus CHAIR, and 1if tte
response BED occurs three times among the first and four times among the
second language learners, then the minimum group overlap, MGC (always
using the lowest of the two figures) equals 5 -+ 3; the first language
group overlap, 1lst GO, equals 8 + 3; and thz second language group over-
lap, 2nd GO, equals 5 + 4,

— e e ————————

The three measures are also explained in the Venn diagram of Figure 6
which elaborates the concept of "shared sign systems" discussed in the
Introduction to this chapter. The two large circles represent the responses
of the first and the second language learners, respectively. The inter-
section, the double shaded area, represents the minimum group overlap (MGO).
The left shaded area (including the intersection) represents the first
language group overlap (lst GO), and the right chaded area the second
language overlap (2nd GO). Overlapping responses in each group that are
not accounted for by the minimum overlap (shaded half-moons) can be
derived by subtractions. In particular, (lst GO) - (MGO) = A, the over-
lapping responses by the first language learners not accounted for by the
minimum group overlap, ‘{.e., responses to be incorporated at higher
frequencies into tne repertoire of the second language learners for a
good approximation of the target language. The overlapping responses by
the second language learners not accounted for by the minimum group
overlap are given by (2nd GO) - (MGO) = C, and represent ''over approxima-
tions", i.e., responses which are used by second language learners more
frequently than by the native speakers. The frequencies should be .educed
for a good approximation of the target language. Finally, area B repre-
sents those responses that are not yet used by the second language
learners at all, and D those that are only used by the second language
learners. Both B and D (unshaded half-moons) can be derived by subtract-
ing MGO and A (or C) from 100 percent. The percentage cof B should be
increased and that of D should be reduced to zero for a parfect approxima-
ticn of -he target language, i.e., the two circles should move toward one
another and merge in the end.

Congruent with their self-evaluations, second learners of Spanish are
less proficient than those of English. The average minimum group overlap
with the native speakers, MGO, is only 28.5% for students of fSpanish, but
44.4% for students of English. Moreover, the percentages of words that
occur already, but not as frequertly ar for the native speakers, A, are
only 10.1% for the second learners of Spanish, but 22.2% for the sccond
learners of English. This brings the total percentages of words that are
already in the repertoire of the second language learners and are also used
as responses by the native speakers to 38.6% for the Spanish and to 66.67%
for the English language. Complementary, second learners of Spanish have
tu acquire 61.4% new items (B) but those of Lnglish only 33.4%.
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In our interpretations we, certainly, do not maintain that a proper
frequency approximation is all that is needed in second languag:® learning.
Insights into qualitative differences in distributional properties of the
two languages have to be obtained through comparisons between the different
tasks. Eventually, this information might provide specific information to
the teacher as well as to the students on the latter's deficiancies and
strengthe in his second language studies.

As shown in Table 1, rather marked differences exist between
the tasks. The second learners of Spanish deviate most strongly
from the native speakers on the response classes of Similars and
Qualities. Both the minimum group overlaps, MGO, a.d the per-
centages of responses already acquired but used too raiely, A,
are low and thus, the parcentages of responses not yet acquired,
B, are above 70%. In comparison, MGO for Parts is also low, but
since the response class A is relatively large, learning has
progressed much further than for Sim’lars and Qualities and the
percentage of responses not yet acquired is but 58.8%. lMost
progress has been madc on the class of Contrasts where only 47.27%
of new responses have to be acquired and where the minimum over-
lap, MGO, 1s already very high {42.6%).

The second learners of English are most delayed in their
acquisition of Quality responses but have progressed well on
Similars for which, in particular, the percentage of the minimum
gcoup overlap, MGO, is relatively high (44.6%). They are farthest
advanced in the class of Coordinates and Contrast which are closely
followed by Similars. 1In these three tasks only about 28% of :he
responses of the native speakers are not yet part of the repertoire
of the second language learners.

(2) The number of different words used in samples of free speech or
writing of a standard length is indicative of Ss' mastering of the language
as wel) as of possible differences between languages. As indicated in our
first hypothesls, we would,therefore, expect native speakers to excel
second languag: learners. How:ver, !t 1s also well known (see Lamber*: &
Moore, 1966; Levi, 1949; Riecgel, 1968b; Rosenzweig, 1961, 1964; Russell &
Meseck, 1959) that, genevally, native speakers of Englisih produc: fewer
different responses in word association tests than native speakers of any
other language investligated. Tn the present study, these results were
further confounded with differences in second language proficiencies
between the groups of §s.

Even though native speakers of English produced fewer different English
responses 1in all seven tasks (average = 9.2 out of a total 24 responses)
than native speakers of Spanish in Spanish (average = 12.2), both groups
seemed to transfer thelr native response tendencies to tlieir second languages.
Thus, the American Ss produced fewer different responses fn Spanish (average

1
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= 8,7) than Spanish Ss in English (average = 10.5). However, buth
groups produced fewer different responses in their second than in their
first langurages (American Ss drop from 9.2 to 8.7; Spanish Ss from 12.2
to 10.5), and thus, confirmed our prediction of the smaller vocabulary
size and response variability of second language learners.

When comparisons were made between the seven types of
relations, the two groups of Ss differed significantly on all
tasks except Parts anc also the group by language interaction
effects were significant in these cases. The differences
between the languages were significant for the Coordinates
only. Under all four conditions, Ss produced the smallest
number of different responses on Contrasts (average = 13.9).

(3) 1f, in line with our relational interpretation, we place the
stimuli at the left margin of a matrix, such as shown in Figures 7 and
10, then the responses would appear on top of the columns at the upper
margin. The occurrence of any particular stimulus response relation
could, then, be check-marked in the corresponding cell of the matrix.
If iwany Ss were giving the same response to a stimulus, it would be
convenfent o indicate its frequency of occurreuce in the corresponding
cell. The reduction in response variability, due to the repetition of
the same respouses by different Ss has been analyzed in the preceding
section.

If Ss select responses to certain stimuli according to different
instruction, their -esponses might also overlap. The ability to produce
distinctly diiferent sets of responses to the same stimuli but under
different instructions is indicative of their categorizational skills
and their Jlanguage proficiency. While focusing on this issue, we should
also realize that their success depends, at the same time, on the structura
of the langu. je within whicl, they are working. Languages vary in the
extent to which they differentiate particular classes of words and
general relations that define these classes. At the present time, we
do not know much and will disregard the little that we know about
differences between languages in categorical and relational systems.

The response repetitions are enumerated by counting the number of
identical responses given to the same stimulus under the seven Iins%ruc-
tions. This provides us with one half of a se¢even-by-seven summary
nmatrix. In the present analysis we will dfstegard the single overlaps
between any two tasks, however, and restrict our analysis to the sum of
overlaps of any one task with the remaining six. Tables 2 present the
sums of overlaps per S and stimulus multiplied by 100.

ey ot e B e e P P o e

As can be derived from Table 2, the sums of overlap sdded over tasks
are on the average higher, i.e., the conceptual differentiation is lower,
for the English than for the Spanish language (228.4 vs. 184.2), for
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second than for first language iecarners (234.2 vs. 178.%), and for
Spanish than for American Ss (223.2 vs. 189.4). In making more specific
comparisons, native speakers of English show a greater overlap than
native speakers of Spanish o1 tasks of logical relations narely on the
tasks -f Coordinates, Contrasis and Similars with the exception of
Superordinates. On the remaining tasks, the infralogical relations of
Qualities, Functions, and Parts (denoting physical conditions of the
objects or events nanmed by the stimuli), native speakers of English

have lower overlaps and, thus, show greater conceptual clarity than
native speakers of Spanish.

The overlap distributions across tasks parallel for both
groups of second language learners those of the native speakers.
However, the sums of overlaps are higher for the second language
learners :han for the native speakers, indicating lower conceptual
cilarity. This result holds in particular, for the second learners
of Fnglish and should be compared with their wider response
variabilities noted before. Appareatly, th: many different
responses produced by the second language learners of English are
repeatedly used under different instructions.

Comparisons betweeu the first and seccond language learners
within each language, reveal clvuse approximations of the target
languages by the second learners of Spanish. The second learners
of English, however, seem to '"over-approximate" their target lan-
guage by producing much higher overlap coefficients and thus, a
less satisfactory conceptual match. Again, these results ought
to be compared with those on the response variabilities, where
the students of English, but not those of Spanish, approximate
quite closely their target language. Apparently, the former
(Spanish Ss) have acquired a richer vocabulary in English than
the latter (American Ss) in Spanish, but fail to approximate as
well the conceptual verbal structure of their target language.
This result may be partially explained by the great amount of
formal training vrec~ived by the second learners of Spanish
(American Ss). The second learaners of English (Spanish 3s)
represent a more heterogeneous 3roup and their strength lies
in theilr ability to converse in English. Many of them acquired
their English language skills during active communications with
Americans in this country w7thout, or with 1ittl- formal training
in their second language.

(4) The present investigation has been based on the assumption that
second langusge learning should not orly result in approximations of the
number and types of responses which native speakers use but also 1n an
assimilation of the conceptual structure of the target langvage represent-—
ing its semantic classes and class relations, In this regard native
speakers of English were found to display less clear conceprual distinc-
tions between Coordinates, Contrasts, and Similars than native speakers
of Spanish. They separate more clearly, however, responses denoting
Parts, Qualities, or Functions.
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As anticipated, the conceptual structures of second language learners
are less clear than those of native sjpeakers. Surprisingly, the retarda-
tion was more marked for the English of the Spanish Ss who on al. simgler
measures scored above the American $s studying Spanish. Generally, the
Americsn students were very sensitive in reducing or increasing their
response overlaps in approximating the Spanish t{ rget language. Spanish
students, however, increased indiscriminately the overlaps on zll tasks
and thus, while superior in fluency with which they produced many
different responses, were inferior in approximating the conceptual
structure of the English target language. If we compare these results
with those obtained on precisely the same tasks from Ss differing in
educationel levels and age (Riegel, Riegel, Smith & Quarterman, 1968),
we find that in their differentiation of response classes, the Spanish
of the American Ss resembles closely the English of American college
students, wiierecas the English of the Spanish Ss corresponds more closely
to that of American 6th graders.

Our findings of the differentiation of classes are at variance with
those on the simpler measures of language proficiency. The group over-
laps, for instance, show much higher values for English than for Spanish.
The students of English (Spanish Ss) have incorporated on some tusks as
many as 72% of the words used by the native speakers, whereas the highest
figure for the students of Spanish (American Ss) equals only 53%. Row-
ever, the discrepancy between these results is easily understandable. It
is not sufficient to evaluate the progress in second language learning by
enumerating the number and variation of vocabulary items; the apprehens
sion and util:ization of the conceptual structure of the target language
have to be tested. OQOur Spanish students of English were inferior in the
latter but superior in the former. Since they had less formal second
language training than the Americans, but had primarily acquired their
English during active, daily cormunication in an American environment, our
findings also suggest differences in the effects of training and teaching
procedures. Formal language training in college settings encourages the
identification of the conceptual structure of the target language, where-
as tbhe informal training in everyday communications leads to fast in-
creases in vocabulary and verbal fluency.

Implicit response tendencies in intralingual and interlingual
associations: 1In our first studs, distributions of intralingual restricted
associations were analyzed for native spezakers and second language learners
of English and Spanish. 1In the following study both intraliugual and
interlingual free and restricted word associations are obtained from
native speakers of English with second language training in German. Major
attention will be given in this analysis to intervening response tendencies
for explaining performance differences.

In particular, the predictions of the present study are derived from
the notion that response variability and types (as well as response speed)
are determined, on the one hand, by the number of items available in the
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active vocabulary. If this number is small, as for second language
learners, also the nuumber of different responses will be small. On

the other hand, response variability and types are also determined by
specific response preferences or sats. JIf, for instance, secund language
learners prefer tranmslation responses under interlingual conditions their
response variability will be further reduced. B>th these general proposi-
tions interact undcr various conditions. Whenevar the first prevails, a
specific hypothesis can be derived; whien the second prevails an alterna-
tive hypothesis is available. In the present study the following four
hypotheses and their alternatives will be tested.

First, since the second lang:age vocabulary of our $s is smaller
than their first language vccabulary also the set of intralingual rela-
tions will be smaller (Hyp. la). Alternatively we predict that since
specific response preferences oi sets are not as!firmly established in
the second language, words might be connected in! a greater number of
different ways (Hyp. 1b).

Second, because of the differences in the size of the vocabularies,
the sets of interlingual relations will fall bet +een the sets of intra-
lingual relations of the first and of the second language (Hyp. 2a).
Alternatively we predict that under interlingual conditions second
language learners might choose specific respons: sets (Hyp. 2b). For
instance, they might (i) select responses forma:ly similar with their
stimull (e.g., have identical initials), (ii) s:arch for translctions,
or (iii) search for substitutes of the stimuli [i.e., produce paradigmatic
responses). These tendencies will reduce the rgsponse variability under
interlingual conditions. Under intralingual co:ditions, responses will
be scattered more randomly. 1If they can be cat:gorized at all, they
are likely to be of sequential, syntagmatic types.

Third, 1f v~ impose additional constraints upon S's performance by
asking him to respond within specific categorie:, the variability for
both the first and the second language will deciease (Hyp. 3a).
Alternatively we predict that since stimulus-response relations are
insufficiently established in the second languag'e {¢xcept for translative
and similar tendencies under interlingual conditions), this effect might
be reversed (Hyp. 3b). Subsequently, we expect for all but the intra-
lingual condition in the native language (1) greater response variability
for restricted than for free associations, (1i) jreater responsc overlap,
i,e., less differentiation of the response class:s obtained under different
types of restrictions, and (il1i) greater similar.ty between restricted and
free associative responses. :

Fourth, since a person's active vocabulary 1r smaller than his passive
vocabulary, response variability is more likely to be affected in com-
pariscons between response than the stimulus langtages. Recause of the
lower proficiency, this effect will be strongest if the second language
is the response language. It will he of intermeciate magnitude for the
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interlingual conditions and weakest if tlie native language is the response
language (Hlyp. 4a). For the alternative hypothesis we would have to assume
that a person's active vocabulary is larger than his passive vocabulary
«nd, subsequently, that the order in which the conditions are affected
would be reversed (Hyp. 4b). Such an assumption does not seem very reason-
able, however, since 1t merely implies a negation of the fourth hypothesis
as originally stated.

Ten male and 14 female undergraduates participated in the
experiment, Ss had between one and five years of formal training
in German at the high school or collcoge level. Sixtzen of the Sec
had between one and 13 months of expurience in a Gernan speaking
country.

When Ss signed up for the experiment, two verbal fluency tests
were administered in a counterbalanced order. Ss were asked to
write down as many English (or German) woi«ds as they could think
cf during a 3-min. period. The verbal fluency tests (which do not
represent a central part of the experiment) provide estimates of
Ss active vocabularies. On the average, Ss listed 66 ¥nglish and
31 German words per 3-min. interval. Since there was no ovevrlap
in the distributions of the numbers of words between the two lan-
guages, this difference is highly significant and supports the
assumptions implied in the first two hypotleses.

The word association test:s were administered individually
with szlf-explanatory instructions. A test consists of five free
and four rets of eight restricted association tasks. Free associa-
tions were always givern between twe and four days prior to the
restricted associations because performauce on the latter may
influence that on the former while the reverse is not likely. The
four sets of resitricted associations were split into two halves
and administered between two and four days apart from one another.

The 40 pairs of noun-equivalents were taken from the Michigan
norms (Regel, 1965a,b; Riegel & Zivian, 1v68) and were used as
stimuli for both the frce and the restricted assoclation tasks.

The stimull were presented i two serial orders. The orders were
randcaly selected for each task. However, both orders were used

an equal number of times for each type of restricted and for the

freec association tasks as well as for each of the testing conditions.

Free associations were obtained trom each § under five condi-
tions of #hich Ek, GG, EG, and GE were admiuistered in counter-
balanced order. VYor the purpocse of comparing responses given to
(presumably) unknown stimeli with those given to stimuli with
which Ss were partia’ly (Germau stimuli) or fully familiar (English
stimuli), free associations were also obtained in English to
equivalent French stimuli (FE). It turned out, however, that
12 Ss had some knowledge of French. In order to avoid distortions
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of thc main body of the data, FE was always given as tae last of
the fre¢e association tasks.

Each S responded under all four concitions (EE, GG, EG, and
GE) to the eight restricted associations task. The order of the
conditions was counterbalanceu and the order of the following
efght types of restrictions was randomized for each condition and
for each §: Superordinates, Similars, Fuuction, (Verbs),
Qialities (Adjectives), Foregoing Words, Following Words, Loca-
tiions, Parts.

(1) In spite of Ss' smaller vocabulary (a; estimated by the verbal
fluency tests), the average intralingual response variability (TTR) is
larger for German (GG) than for English (EE) /see Table 3). Thus, the
few items available in the second language arca connected in a greater
number of different ways than in the first language for which particular
response preferences seem to have been well established (Hyp. 1b). The
TTRs do not differ between the two interlingu:l conditions (GE and EG)
but are markedly lower than for both intralingual conditions (GG and F¥E)
{(Hyp. 2b). An analysis of variance indicates significant effects of the
response language and the interaction (interlingual vs., intralingual
comparison) but uot of the stimulus language (Hyp. 4a).

In exploring the particular response preferences or sets that produced
the low variability uvnder interlingual conditions, three methods were
applied:

(1) We enumerated the percentages of respcnses with initials identical
with those of their stimuli (PSI). These percentages are lovext for the
condiclon most familar to Ss, namely for EE (7%). (This result was re-
plicated when the responses to the same 40 stimuli obtained from the
JOO Ss of the Michigan norms were analyzed; in this case PSI equals 9%).
The percentages are much higher for all the otiers and, in particular,
for the interlingual conditions, When only those Ss are considered who
did not indicate any knowledge of French (n), 38% of the responses f{or
FE can be accounted for on thic basis alone., 3s with some knowledge of
French produce about a: many responses of this kind as Ss under the GE
condition.

(11) As the comparisons of these percentages (PSI1) between FE aund the
four other conditions show, Lhe strategy of producing responses identical
with the stimuli in their initials becomes less important with increasing
language proficiency. Ss sufficiently acquainted with both languages seem
to shift to highly orgaﬁizud and sclective, nanely to translatlon respoises,
Ap a Lest of this prepostllion and applyiug the nmost stringent criterfon of
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of equivalence, we enumerated the percentages with which our own trans-
lations of the stimuli were emitted as resvonses by Ss (PTS). Even
though these percentages may be somewhat inflated since Ss had to go
repeatedly, i.e., four times, through the lists of equivalent stimuli
and thus, may have learned to equate the translations with one another,
they are high enough tu warrant unambiguous interpretations.

The percentages of responses that are translations of their stimuli
(PTS) decreases with stimulus frequencies. The 14 most common words
produce 607% translations in the EG conditions, the 13 medium freruency
words produce 55%, and the 13 low frequency words produce 47%. Similarly,
there is a decline with word frequency of the stimuli in the percentagcs
of responses with initials identical with those of their stimuli (PSI)
from 60% tu 55% and 44%. All these percentages decline somewhat less
regularly for the GE and FE conditions, most likely because the applica-
tion of the American word count (Thorndike & Lorge, 1944) is less
appropriate for the German and French stimulus-equivalents.

Fven though translation seems to be the primary mode of responding
under the interlingual conditions, itwould be false to regard responding
by partial identity of stimulus znd response (PSI)} as a secondary strategy

and, possible, to consider the two percentages as additive. Rather both
strategies are interrelated. Among our own translations, the percentages

of identical stimulus and response initials (PSI) equals 30% for the
Erglish-German. 32% for the English-French, and 18% for the G>rman-French
equivalents.

(1ii) According to our present results, Ss are not 'really free"
when responding in a free association task. Similar arguments have been
made in a report by Livant (1967) on the free associations of Polish and
American Ss. Under the interlingual conditions in particular, Ss tend
either to translate the stimuli or utilize superficial similarities to
aid their performance. The restricted asscciation tasks allow for the
analysis of further response preferences or sets which direct Ss' free
associative behavior. For this purpose we compared the eight types of
restricted associations of the interlingual conditions of GG and EE with
the five conditions of free associations. In particular, we enumerated
the same of those fres associative responses which were iden.ical with
the restricted responses given to the same stimuli by our 24 Ss.

In comparing the response languages, more of the German free associa-
tions (EG and GG) were accounted for by German restricted associative
responses (GG) than were the Fnglish free associations (¢E and EE) by
the English restricted associative responses (EE). The difference
averaged over the eight types of relations was significant and equallud
4%. 1In comparing the stimulus launguages, the restrvicted associations
accounted for larger percentages of free associations elicited by English
than by German stimuli, but these differences were not significant. By
far the largest and significant differences were observed for the intra-
lingual and :interlingual corditions. The average increase amounted to 9%.

[N 4
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Insert Figure 7 about here

e

As shown in Figure 7, the largest nunher of intralingual free asso-
ciations are accounted for by the syvn:agmatic responses of Following
Words (36%) and Foregoing Words {(30%). Third in rank are Similars (25%%).
For the interlingual conditions, however, Similars and Superordinates
account for more free associative responses (19% and 18% respectively)
than either Following or Foregoing Words (11% each). Thus, under inter-
lingual conditions Ss exhibit stronger tendencies to search for sub-
stitutes of the stimuli, i.e., for paradigmatic responses (of which
Similars and Superordinates are special cases), rather than to rely on
responses that reflect their experience with linguistic sequences, i.e.,
syntagmatic responses of Foregoing and Following Words. Since transla-
tions are a special form of stimulus substitution this result supplements
our previous observation of high translative tendencies under interlingual
conditions.

When the number of translations are added to the number of free asso-
ciations accounted for by the restricted associations, the total number
of free associations given under EG which can be accounted for in either
way equals 1591 and approaches closely the number of responses accounted
for under GG (3615). Vtor both GE (1102) and FE (609), lhowever, the figures
remain far below that ¢btained for EE (1963). Thus, for GE and FE
relatively large number of free associative responses are neither trans-—
lations of the stimuli nnr can they be accounted for by the restricted
associations, but are random variations not determined by any detectable
response preferences or sets. As noteld before, many are selected on the
basis of superficial similarities, such as their initials.

Insert Table 4 about here

(2) Our analyvsis of response preferences and sets in free
associations could provide misleading interpretations if we were
to regard all restricted associations as independent. VYor an
analysis of their correlation we enumerated the overlap between
the different restrictions separately for each S. The overlap-
ping (identical) responses given under any two of the ecight
restrictions added over stinuli and Ss thus can be obtained.
However, for rore comprehiensive comparisons, we derived the sums
cf overiaps of coch siaple fack with the other seven. Generally,
thuse comparisons ceveal that under all four conditions Parts,
Locaticns, Similars and Functions are most clearly separated freom
the other tasks. Following and Foregoing Words are conceptually
least distinct. When conditio.s are pooled by response languages,
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Gernman responses are always iore overlapping than English
responses (Hyp. 4a). When the conditions are pooled by stimulus
languages, no significant differences are found. With the ex:ep-
tion of Superordinates and Similars, this holds also for the
comparison of intralingual and interlingual conditions.

As a comparison of Tables 3 and 4 shows, the number of different
responses (TTE) for restricted associations vary less markedly among
the four conditions than those for free associstions. When compariscns
are made within che interlingual conditions of EG and GE, Ss react
always more "freely' on the tasks of restricted than of free associa-
tions, J.e., the number of different restricted associatiens 18 always
higher (.41 to .76 for EG; .42 to .73 for GE) than the number of differ-
ent free associations (.32 for both EG and GE) (Hyp. 3b). This result
can be explained by Ss’ translative tendencies in free associations
whicl: reduces the variability. For intralingual conditions of EE and
GG, Foregoing and Following Words elicit greater numbers of differant
res jonses (.72 and .69 for EE; .76 and .70 for GG) than free associa-
tions (.55 for EE; .63 for GG) (Hyp. 3b). Thus, Ss often react more
"freely” under restricted than under free associative instructions
and it is queastionable whether the latter provide 'the most nearly
context-free of all the techniques of eliciting verbal responses to
part cular stimuli [Deese, 1965, p. 42]."

(3) Specific hypotheses about the psycholinguistic behavior of secend
language learners have been derived from two general propcesitions. First,
response variability will be determined by the responses available in a
repertoire. Second,.response variability will be determined by
response preferences and sets. According to our results, the second
fector is the more important determinant of Ss' bilingual behavior.
Thus, when the number of different free associative responses were
compared between the intralingual conditions, the response variability
was greater for German than for English even though the differemnces
in vocabulary point in the opposite direction. Fresumably, respcuse
rreferences and cets arc insufficiently established for the German lan-
guage of our Ss. Yowever, respouse variability is markedly lower for
toth interlingual than for both intralingual cenditlons. Presumrably,

S5 apply systematically either superficial clues (producing responses
wliich have the same initials as the stimuli), translate, or search for
substitutes of the stimuli (paradigmatic responses). Again, the
differences in the vocabulary between the first and second languages
would have led to the wrong prediction, namely that response variability
under interlingual conditions ought to fall between those ot the intra-
lingual conditicns of the first and the second language.

Vhen comparing the number of different responses of the restrictad
aid the free associatlion tasks, we should expect Jower response
variability for the former. Qur results indicated, however, that
particular response classes and stimulus-resporse relations do not seem
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to have been sufficiently established in the second language of our Ss.
The number cf different responses for the interlingual conditions is
always higher for the restricted than for the free associations. Under
*he intralingual conditions, two tasks of restricted associations (Fore-
going Word: and Following Words) produce larger rcsponse variabilities
than free associations. These resuits raise the general question of how
"free" Ss zre when responding in a free association test and with what
kind cf response preferences and sets they arrive in the laboratory.

Even though the results shown in Figure 12 providc some specific auswers,
this problem has not been pursued much further in the present section but
has been discussed in chapter XII.

A successful application of the dualistic notion of response avall-
ability and respinse preferences and sets is not limited to the study of
bilingual behavior. As discussed in chapter IX, psycholinguistic per-
formance of creative persons has been characterized by increased response
variability in conjunction with well develcped response prefercnces that
allow for appropriate and efficient selections (Riegel, Riegel & Levine,
1966). Psycholinguistic performance of schizophrenics can be characterized
by the concepts of overreaction and ccunterreaction: whenever the external
constraint s weak, as under free associations, schizophrenics impose their
own severc¢ cesponse restrictions;} whenever the external constrezint is
strong, as under certain restricted associations, they react very "freely"
(Stern & Riagel, 1970). Tirst language acqu.sition censists it an increase
in response variability and in the developrent of specific respounse
classes, bcth in regard to language production (Riegel, Riegel, Quavterman
& Smith, 1¢58) and language comprehension (Quarterman & Riegel, 1968;
Zivian & Riegel, 1969). /ging leads toward further strengthening of
response classces and by a strong temporary, but not persistent, preference
for any kird of logical relations at the expense of the more cormen infra-
logiral anc¢ grarmatical relations (rRiepel & Riegel, 1964),

The mecianisms of respounse preferences and sets, as appliec in several
of our inveztigations are n .t vague, nentalistic constructs Lt ave an

opcratioral basis in the semantic-syntactic structure of the longuages
as well as in the physical order of the environnent witih which individaals
are coufronted., I{ linguists and psvibiolugists siuceeed in describing these

structures {n a comprehensive and systematic maaner, 1t will hecome
possible to analyze respoasc preferences and sets "objectively' and to
develop a flrmer basis for the study of individual and developrental "*¢-
ferences.  3ilingnal behavior, in this regpect, dous not only repre. :
specific dimension of variation Lul also enables us to stuedy dnterac N

of differen: lingnistic siructurcs, aud perhaps, of soue javariant
features of psviholinpuistic organtzation. & comprobersive analvsis of
ticse nrobloms supgents new anproacices to sevond lasguape Toarning and

teaching,
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The Spz2ech of Interlingual Transformations 1in English and German

Languages differ in their degrce of inflection, i.e., in the varia-
tion of word forms marking case, number, gender, person, tense, etc.
Because the function of the word within the sentence is marked by its
fora and not by its position in the sentence alone, the greater the degree
of inflecticn, the more flexible the word order in sentences can be, Tor
example, the highly inflected Latin language allows every word order,
whereas English with little inflection imposes a rigid word order. Even
simple English sentences of the form subject-predicate-object (S-P-0),
follow the rule of order very strictlv., German, on the other hand, which
is a more inflected language than English allows (if judged with some lin-
guistic tolerance) all of the six permutations of S, P, aud 0. These
variatious in word order and their effect upoa translation speeduare the
topic of the present study.

The most common, declarative form ir the same in German as in English
(§-p-0), e.g., '"Der Vater widscht deu Jungen" .nd 'The father washes the
boy." Two permutations in German are applied to mark certain sentence
forms. The form P-$-0 iundicates a question, 2.g., 'Wdscht der Vater
den Jungen?", whereas ir Fnglish, the auxiliary 'do" is used to mark the
question, but no change in word order occurs, i.e., '"Does the tather
wash the boy?" The German dependent clause rcequires the word order
$-0-P, =.g., ...'"'weil der Vater den Jvngen widscht," whereas the English
dependent clause leaves tlic sentence unchanged, e.g., "..., because the
father washes the boy". The German passive s2ntence, finally rearranges
the sentence parts more thoroughly by splitting th: verb, e.g., 'Der
Junge wird von dem Vater gewaschen', than the English passive sentence,
e.g., "The boy is washed by the father™.

The remaining permutations are less common and non-obligatory in
German but, with some linpuvistic tolerance, are acceptable for shifting
emphasis. For example, in the following P-0-S question and in the O-P-S
and 0-S-P statements the emphasis is always oun the boy; 'Wischt den Jungen
der Vater?'", '"Den Junpen wischt der Vater," '"Den Jungen der Vater widscht".
Admittedly, all these expressions appear unusually but, due to the inflec-
tions, their rmeaning can be unambiguously ideutified. {(This does not hold
for the same sentences when eitlier or both the subject and the object are
of female or neuter gender; in these instances, there are no inflectional
differences between the numinative and accusative cases of the nouns
whicli would make the identificaticn of the subject and object of the
seutence possible. For cxample, the P-0-S quistion, "Wdscht das Kind die
mutter?', is likely to be interpreted as 1f tlhe child were washing the
mother.)

All our examples have shown that translations between inflected and
non-inflected languages require changes of word order. But there are



O

ERIC

Aruitoxt provided by Eic:

Riegel 28

also additions and deletions. For instance, the English language uses

the addition of "do" to mark the question. These markings are, especiaily
used by lauguages which do not have much freedom in the choice of word
orders. These considerations lead to the hypothesis that intralingual
traasformations in English are easier to perform than intralingual trans-
formations in German. Two related arguments support this prediction.
Fewer rearrangements of words are necessary in English and therefore

there is less load upon the performing $§. There is a higher certainty
about the outcome in English because according to the strict word order
rules there is very little choice.

Transformaticn wules are an important part of Chomsky's generative
grammar. As additions, deletions, changes in order and other formal
operutions they are applied to seme basic linguistic structures, which
themselves might adequately be explained in tcrms of phrace structure
rules. Since we are interested in bilingual behavior, we expand the
notion of transformation to interlingual conditions. Limiting our
arguments to the example of the question, we have already shown that
the English question is generated by adding an auxiliary, whereas in
German the question is formulated by reversal in word ord v. Therefore,
the trarslation of an English question into German can be understood as
& structural transformation. 3Since German sentences are more variable
in word order and since the shift from a more variable to a less variable
condition is easier than in the opposite direction, we conclude that it
is easier td translate a sentence froa German into English than from
English into German. Supplementing this hypotheses by the prediction
that intralingual transformations ar: easier than interlingual transforma-
tions we can summarize them as follows, whereby the first letters of
pairs indicate the utimulus larguage and the second the target language.

H 1: Intralingual transformations are easfer in FEnglish (EE)
than in German (GG).

H 2: Interlingual transformations are easier into knglish
(GE) than into German (EG).

H 3: Interlingual transformations (EE, GG} are easier than
irterlingual transformations (GE, EG).

Substituting the first two hyporheses into the third one we derive the
following order of difficulty for the four lauguape conditions to be tested:

FE <« GO < GE « TG,
Finaiiy, we predict taat,
4: All tecansformation difficulties are more marked for second
languags learncrs of verman, who have ne fandliarity with

variable word orders from their native language than for
native spoarors,
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In the following experiment, three sentence fcrms in both English
and German are used, i.e., active declaratives, questions and passive
forms. Both a group of native speakers of English and of Germa. were
tested and Ss were required to transform both within their first and
their second languages as well as between both languages in both direc~
tions. The transformational difficulty was measured by speed of
translation.

The experiment was conducted in the United States (Ann
Arbor) with native speakers of English and in Switzerland
(Zirich) with native speakers of German. 1In both cases Ss
were University students, who studied the second language as
their main area of concentration and who were recruited on a
voluncary basis. The 20 Swiss Ss included 11 males and 9
females, with a mean age of 26.3 years. All of them had a
good knowledge of English, having studied it in Gymnasium for
at least three years. During the experiment four Ss had to
be replaced because of their high error rates.

The three transformations in both languages made up &
total of six different sentence types to be tested: the
Fnglish declarative form (ED), the English question (EQ),
the English passive form (tP), the German declarative form
{GD), the German question (CJ), and the German passive form
(GP). A set of 12 sentences was chosen, each of which was
composed of six words in the active declarative form and each
of which was of the form subject-predicate-object, e.g., 'The
father has eaten the bread" or ''Der Vater hat das Broat gegessen."
The present perfect tense was chosen to make conditions as
comparable as possible, e.g., to keep the number of words equal
in both languages.,

The 12 sentences were randomly divided into two groups
each including all of the six sentence types. Each sentence
was written on a single sheet. These sentences will be called
input sentences (I). Two measures of the same transformation
of the same sentence type were taken to counteract possible
influences of the content of the particular sentences. The 12
sentences, in randomized crder, made up one test booklet. All
sentences of one test booklet had to be transformed into cne
specific sentence type according to th2 instructions praceding the
test bookiet. These sentences will be called ocutput sentences (0),
Each transformation produced (0) was written down below the given
sentence ().

The task was as follows: S read a given sentence, wrote
the required transformed sentence as quickly as he could,
pressed a button, turned the page and went on with the next
sentence. In this way § completed six test booklets in randomized
order, one booklet for cach of the six sentence types to be tested.
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Also the six output senteace types were randomized. A
few minutes rest were given between test booklets.

Before the six test booklets were administered, a
general instruction was read to S explaining the task and
three practice booklets were given, one for each of the
input sentence types to be transformed. Speed of perfor-
mance was emphasized. Furthermore, the complete vocabulary
list was presented to Ss for a shor: study and for further
reference during the task. This list contained all the
English and German words of the sentences of the experiment.
The list was used to eliminate unfamiliarity with the
vocabulary.

The transformation time was measured from one button
press to the next. At the beginuning of each booklet a dummy
sentence was presented, the transformation time of which was
not recorded but which elicited the first utilized button
press for a booklet. The button press alternately activated
two clocks by means of a relay flip-flop. This gave [ enough
time to rccord the time and to reset the clock. In Switzerland,
however, no clectrically operated clocks were available. There-
fore, mechanically operated stop watches had tn be used. By
pressing a bar which comnected three watches, they were
alternately started, stopped and resct. To held the conditions
as comparable as possible, there was a button for § to press,
and his button press was immedictely duplicated by E nrressing
the bar. Still, there remains a difference in timing caused by
the delay of the E's pressing. Yor comparison of the /nmerican
and the Swiss data, special adjustments of the data are necessary
therefore which shorten the Swiss latency ncasures by corvecting
for the delay of E's reaction.

Without going into the technical details of the results, in inter-
lingual and intralingual transformation tasks, trans{oraticns into
German take more time than those into English., Intralingial transforma-
tions are faster than interlingual ones. All resutts shoewn in Tables 5
and € seem to support that the hvpotiesized order of increasing trans-
formation difficulty, EF < G < GG - EG, is more marked for native
speakers of English than German., tlowever, a simpler explanation fer
transformation tire than transformation difficulty has to be considercd
first.

Insert Tables 5 and 6 about here

(1) Writing time: Accordinr to the analyses of varlances, the main
load upon the performing $s livs in the preduction of the respense sentences.
Die tc the procedures used, translation times represent confounded measures
of understanding, transforming and writing. 11 writing takes more time

J1i
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than understanding and transforming than the total translation time
should be correlated with the amount of writing to be done. A Spearman
rank correlation (with correction for ties) between the number cf letters
to write and the translation times for output sentence types equals

0.79 (p < .05) for native speakers of English and .0.97 {p < .01) for
native speakers of Cerman. Thus, the translation time of German speaking
Ss can be reduced to a certain extent, to the time it takes to write the
sentences. For English speaking Ss this is less true.

The relationships are graphically represented in Figure 8. lere,
the total number of letters in each sentence type is plotted against
the total translation time for each output sentence type. A nearly
linear function is found for the Cerman data, whereas the English data
are pulled apart into two subsets representing the English and German
output sentences, respectively. The English data can be described
neither as linear nor as monotonous.

The difficulties with the output sentences of native speakers of
English can be explained less well 1y writing time. As the analysis of
variance has shown, the difficulty to render any sentence into German is
rather great for them; All the findings are more significant for the
native speakers of German. Therefore, our sumr-rized hypotheses is
still valid for the native speakers of English; for them the order
EE < GE < GG < EG represents appropriately the increase in difficulty.
However, their difficulties cannot be explained in a unique way. Since
the German output sentences (which prove to be rather hard for them)
imply writing, and since the interlingual transformaticns (which also
prove to be hard for them) do not provide a possibility to copy the
word forms as the intralingual transformations do, the measured difficulty
could reflect their unfamiliarity with German orthography. Another reason
for the problems of native English speakers in German may consist in their
overall lower proficiency level. Finally, the unfamiliarity with the
tested grammatical structures could cause the difficulties. All these
explanations relate the dil{ficulty of English speaking Ss with German to
their relative unfamiliarity with properties of this language. If no
basic difficulty of the German languige is assumed (since the data
suggest no differences in difficulty between the English and the German
language), the difficulties of the English speaking Ss with German may be
overcome through considerable additional experience.

(2) Number of transformations. As pointed out before, the intra-
lingual conditions ure easier than the interlingual ones {this i{s true
for English speaking Ss and somewhat less strongly for German spaaking $s).
in other words, transformations are casier to perform if no translation is
involved. As suggested in the introduction, translations can be understood
as structural changes similar to transformations. They too imply

S
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rearrangements as well as other operations similar t¢ transfornations.
Adopting an additive model of transformations (Mehler, 1963; Savin &
Perchenock, 1965), which assumes higher difficulty of sentences

involving more than one transformation, the latencies in the present
experiment might be assumed to be related to the number of "transfor a-
tions" they require, i.e., either no transformation and no translation

(O transformation) or only one transformation ov tianslation (1 traas-
formation), or both one transformation and one trauslation (2 transforma-
tions). The Spearman rank correlation coefficients (with correction for
ties) between such an index and translation latencies fail to show,
however, the value of such an explanation for our data (English: ¢ = .25,
p > .05; German: r, = .25, p > .05). } 8

(3) Number of changed positions of words: As another explanation of
the varying degree of difficulty of the tested trersformations we postulate
that the performance time is a function of the numter of words or sentence
componerts that have to be added or altered in their funtions. Sentences
with more serial changes put a greater load up on the memory of the trans-
lator. Thus, in the first version of this analysis the number of changed
word positions was enumerated by considering every'word as one position
and any newly inserted word as a change of one pos. tion. Table 7 shows
the numbers for all the transformations executed si.mmed over six sentences.
The Spearman rank correlation (with correcticn for ties) between number of
changed word position and performance times is r_ : .32 (p < .05) for the
English data and r_ = .48 (p < .01) for the German data. Thus, the number
of words to rearrange in order to perform a transfgrmation has some in-
fluence upon the performance, especially for native: speakers of German.

This finding is svomewhat in contradiction to :he earlier suggestion,
which according to writing time is the main variab.e influencing the
German data. Already there, it was mertiouned thouih that the correla-
tion methods used are not very powerful tools. Thirefore, it cannot b=
decided for sure to what extent wiiting time explains the German resulcs.
Additionally, there is a certain correlation betwe:n writing time and

amount of word pesition changa (r = .45, p < ,05), which suggests that
the two neasures are not independent. However, this model fits the German
data quite wel!, whereas it explains less well the English results. This

finding nay lead to the speculation that amount of recvrangement in word
order has significance for the transformation of tie fairly scphisticated
bilingual specker, but contributes less to the understanding of basic
unfamiliarity with CGerman.

Imsert Table 7 about here
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(4) Number of changed positions of sentencs paris: A more appro-
priate unit of position changes might be the sentencs: parts. Words are
often rearranied within sentences as whole clusters, 1.e., as sentence
parts, e.g , articles or adjectives are always sultched together with
t'e nouns. In the present analysis the number of changes of such sentence
parts was enumerated in the same way as for words, counting each sentence
part as one position. In case of verbs with auxiliaries, the main verdb
was considered the important part. The number of sentence part changes
sumwad over six sentences are given in Table 8. Unfortunately, the pro-
cedure of enumerating position changes is a somewhat arbitrary but has
a crucial impact on the outcome of the correlation. Because the sentences
are short, small variations in the assessing procedure have an effect.
Under th: present condition, the Spearnan rank correlation (with correc-
tion for ties) between the number of pcsition changes and performance
times is r_ = .26 (p < .05) for the English data and r_ = .43 (p < .01)
for the Germen data. Thus, this method accounts for tﬁe data to about
the same extent as the analysis of changes in word position. And again,
there is a stronger relationship for the German than for the English data.

(5) Base structure_analysis! Since the degree of rearrangement i
word order which & transformation requires seems vo relate to the amc »
of time which is needed for the transformaticn, an analysis in terms c¢:
"base structure” might be attenpted. The base structure, it has been
argued, represents the "blueprint' of sentences upon which transforms-
tions are applied changing it futo various surface structure sentences.
For our purpose, the base structure may be understood as that form
which has minimal distance to all the possible surface sentences in
English or German. Or formulated in :cerms of word order, the sentencc
form which requires minimal rearrangement to be transformed into all t
possible other santentes is closest to such 2 base structure and should,
therefore, take the shortest time to be forned.

In our design, the following order of increasing word position
changes in comparison to all other transformations was observed: GD =
CQ < ED = EQ < GP < EP. There is no correlation between this order ani
the total performance times for the output sentence types (English:

r = .09, p> .05. German: r, = 44, p > ,05). But there is a fairly
h?gh correlation, although nolt significant, with the total performaacc
times for thne input senteace types (English: r, = .68, p » .05, Gerwan.

r = .74, p > .05),
S

In our experiment three types of transformations were used: the
transfornations into active declaratives, questions, and passive
sentences. As it turns out, there is a difference between these
transformations. The transformatiom Into passive sentences were foun.
to be hardest, those inte declarative weore easioest. Especlally the
German passives took up rmuch more tirme than the other transformations.
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Again, these findings can be related to differences in writing tine,
fince the passive sentences included two more words ('by," "has," or
‘von," "worden") than the other sentences;; i.e., they included five
nore letters in the English passive and nine more in the German
[assive sentences. Moreover, for the Gei'man Ss, even the passive
form is harder to understand than the other forms. Thus, the passive

form, indeed, causes many more difficulties.

Footnote

The research reported herein was supported in part pursuant to
Contract OEC-0-9-097740-3743(014) wath the U. S. Departiment of Health,
Education, and Welfare, Office of Education, under he provisions of
P. L. 83-531, Cooperative Reseurch, and the provisions ~f Title VI,

P. L. 85-864, as amendcd.
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Table 1
Minimum Group Overlaps in Percentages
for Seven Tasks and Two Groups of Ss.
Tasks o Spanish English
Supero:dinates 25.8 39.0
Coordirdates 31.1 52.1
Similars 21.9 44,6
Contrasts 42.6 52.9
Functions 34.7 46.1
Qualities 22.7 29.5
Parts 20.4 47.6
Average 28.5 44 .4
Table 2

Sums of Overlaps between Any One Task and the Remaining Six

per S and Stimulus Multiplied by 100

1st Span. 1st Engl. 2nd Span. 2nd Engl.

Tasks (Span. Ss) (Amer. Ss) (Amer. Ss) (Span. 8s)
Superordinates 23.3 16.1 21.1 45.5
Coordinates 45.3 59.9 56.4 67.6
Similars 35.8 51.3 40.8 62.9
Contrasts 24,0 31.0 37.2 34.9
Functions 11.5 7.3 6.9 20.8
Qualities 13.2 5.7 13.9 16.0
Parts 19.6 12.4 19.3 25.5
L 173.3 183.7 195.2 273.2
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Table 3

Results of Free Associations for
Five Testing Conditions

TTR PS1 PTS
EE .55 7 0
GG .63 16 0
EG .32 27 56
GE .32 39 62
FE (w) .43 38 53
(n) .57 68 24

Note: The letters in the first column refer to the
stimulus and response language respectively: E =
Eaglish, G = German, F = French, w = with some knowledge
of French, n = with no knowledge of French.

TIR = type-token ratios; PSI = ¥ of responses with the
same initials as the stimulus; PTS = 7 of responses
identical with translations of stimuli.

Table 4

Results of Restricted Associations for Four Testing
Conditions Averaged Over Eight Tasks

TTR PFO PTO
EE .50 21 20
GG .55 21 30
EG 54 14 27
GE 54 7 20

Note: The letters in the first column refer to the
stimulus and respoase language respectively: E =
English, G = German.

TTR = type-token ratios: Pr0 = 7 of freec associative
overlaps; PTO = % of the overlaps of any onc task of
restricted associations with the other seven.
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Table 5

Total Transformation Times for English Data Summed
Over 20 Ss and 12 Sentences (in sec.)

Output
English German
Input Declar. Question Passive Declar. Question Passive Total
Declar. 475.07 488.20 565.19 616.08 633.08 778.53 3556.15
>
N
E Question 471.19 488.26 581.19 648.61 652.51 815.08  3656.8
Q
Z
W Passive  492.98 552.45 559.28 658.72 646.2° 813.73 3723.45
Declar. 492.40 541.33 599.85 565.10 605.12 758.24 3562.04
g Question 499.69 551.17 605.57 581.66 574.04 782.15 3594.28
]
T
Passive  530.32 572.51  643.35 614,42 658.20 712.73 3731.53
Total 2961.65 3193.92 3554.43 3684.59 3769.24 4660.406 21824.29
Q
1
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Table 6

Tetal Transformation Times for German Data Summed
Over 20 Ss and 12 Sentences {in sec.)

Qutput
English German
t Declar. Question Passive Declar. Question Passive Total

Declar. 451,20 471.95 543.80  504.65 529.40 627.35 3128.3

Question 471.20 471,35 557.95 523.05 538.25 623,40 3185.20

5
ENGLISH }E

Passive  500.70 536.25 547.60 518.25 535.35 640.55 3278,70

Declar. 453.00 490.30 548.65 505.10 514.55 597.65 3109.25

Question 504.20 499.85 570.85 486.10 507.0G5 628.75 3155,80

GERMAN

Passive  506.75 543.10 567.35 506.55 530.35 611.10 3265.20

Total 2887.05 3012.80 3336.2C 3043.70 3154.95 3728.80 191563.50
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Table 7

Number of Changes in Word Positions for 36 Types of
‘Transformations Summed Over Six Sentences per Cell

Qutput
English German

Input D Q P D Q P

D 0 4 18 4 8 1o
&

H Q 4 0 18 8 4 18
(4]

& P 18 18 0 18 18 10

D 4 8 18 0 4 14

Q 8 4 18 4 0 14
&

© P 18 18 10 14 14 0

Table 8
humber of Changes of Sentence Components fur 36 Types
of Transi srmations Sum-ed Over Six Sentences Per Cell

Input D Q P D Q P

= D 0 0 4 2 2 4
v
—

3 Q 0 0 4 2 2 4
P4
A

P 4 N 0 4 4 2

D 2 2 4 0 0 2

'g Q 2 2 4 0 0 ?
&

& P 4 4 2 2 2 0
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TABLE

[

Fig. 2. Equivalence and extralingual relitions.
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Fig. 3. Averag- type token ratiocs fer seven types of restricted
associations and three language families.
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Fig. 4. Average percent overlaps for seven types of restricted
assoclations and three language families.
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Fig. 5. Predicted familiarity with intralingual relations in
English and Spanish for American and Spanish Ss.
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I'st Language 2nd Longuage

Fig. 6. Subsets of responses given by first and second language
learners (MGO = items already acquired by second language learners; A =
items already acquired, but to be used more often; B = items not yet
used; C = items used too frequently; and D = items not to be used any
longer. Both MGO + A + B and MGO + C + D equal 100 percent, respec-
tively; 1st GO - MGO = A; 2nd GO - MGO = C.
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Fig. 8. DNumber of Jetters pro sentence type plotted against
transtormation tinme,
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